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At present we have practical means to control only the second
and third of these processes. Years ago physiologists knew that
over-breathing would decrease the effects of oxygen lack. But
if the over-breathing were too great and too much carbon dioxide
were lost, the blood became so alkaline that dizziness, pins and
needles, and later muscle cramp resulted. Too much over-
breathing might thus be worse than lack of oxygen.

Many recent studies have shown, however, that if the breathing
is increased only slightly above what the body dictates, it is
possible to stand safely between the Scylla of oxygen lack and
the Gharybdis of carbon dioxide lack. One of the truly dramatic
demonstrations developed by aviation medicine is the difference
between a man breathing normally and a man over-breathing
slightly, at 25,000 feet. The former is incapacitated in five minutes
and unconscious in less than ten, whereas the latter can move
freely about the plane, perform his work, and remain in good
condition for 45 minutes longer.

It remains for someone to show us whether or not over-breathing
will help the acclimatized mountaineer as much as it helps the
unacclimatized pilot. In the case of the climber, acclimatization
has already increased his breathing somewhat (though indivi-
duals differ considerably in this), and how much good he can
obtain from further increase is speculative at best. But we
do know that the pattern of breathing may be as important
as the depth. Smooth rhythmic breathing, with inspiration about
equal to expiration, at the rate of twelve to fifteen a minute,
probably gives the optimum oxygen supply to lungs and blood.
Thus the scientists confirm what climbers and distance runners
have known for years : smooth rhythmic breathing is of great
benefit for optimum efforts.

Are there any methods for predicting or for improving the
ability of a man to acclimatize ? Aviation medicine has not helped
us much in this respect, for acclimatization is really not practical
for high-altitude flying, in which the pilot ascends in a matter of
minutes to heights which climbers reach in days or weeks. No
tests have been developed recently which are better than that
by which Harrop, in 1922, predicted which members of a Peruvian
expedition would suffer from mountain sickness1 and which would
not. His method is a bit cumbersome and complicated, however,
to apply to any man who is interested in learning his altitude
potential. The ability to withstand lack of oxygen in an altitude

alt might be well to emphasise once that mountain sickness occurs only at
altitudes above 10,000 ft. and is due to lack of oxygen. Air sickness, like sea
sickness or car sickness, is due to rough motion and occurs at any altitude.